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power consumption in the optical node. The multiplexor function in the optical node in addition will be simpler because it need not manage 
a protocol. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PC 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BD 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United Stales of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


C6te d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOCID <WO 9856489A1 I > 



WO 98/58489 



PCT/SE98/01114 



VDSL MODEM DIVIDED INTO A DIGITAL AND AN ANALOG PART 

Field of the invention 
The present invention relates to a VDSL-modem. 

5 

Prior art 

One of possible technologies for FTTN (Fibre to the 
Neighbourhood) is VDSL (Very High Data Rate Digital 
Subscriber Line) . In simple terms VDSL transfers high data 

io rates over short distances in copper cable in the Public 

Switched Telephone Network with a rate which depends on the 
current length of the copper cable. The maximum downlink 
rate varies between 51 and 55 Mbit/s over copper cable with 
a lenght of up to 300 m. The downlink rate is about 13 

15 Mbit/s over a copper cable with a length of about 1500 m. 
The uplink rate in the previous VDSL-models was asymmetric 
just as ADSL, but with a rate of about 1,6 - 2,3 Mbit/s. 
Both data channels are separated in frequency from the 
channel bands which are used in POTS and ISDN, which makes 

20 possible for service suppliers to superimpose VDSL on 
existing services. At present also the two high speed 
channels for uplink respective downlink ore separated in 
frequency. When the need increases for higher rates in the 
uplink channel, or symmetric rates, the VDSL-systems need 

25 to use echo cancelling. In order to correct errors which 
occur due to noise, VDSL utilizes for instance Forward' 
Error Correction (FEC) with sufficient interleaving for 
correction of all errors. 

At use of VDSL-modems for providing broadband services 

Mi the lenght of the last copper line up to the subscriber is 
a limiting factor. This distance must be made as short as 
possible. Figure 1 shows how a VDSL-modem/ according to the 
prior art is arranged in a node between a subscriber and a 
local station (exchange; X). The distance from the node 
35 with the VDSL-modem to the subscriber is about 300 m, at 
which the transmission rate may be about 50 Mbit/s in the 
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downlink. The transmission between the node and the 
exchange (X) is made by means of fibre. As has been 
mentioned above, it is important to keep the distance 
between the node and the subscriber as short as possible. 
5 One way of effecting this is to extend the network with 
special optical nodes (ONU) , as can be seen in Figure 1, 
between the local station (exchange) and the subscriber. 
The optical fibre network consequently shall reach all 
these nodes, and the location is selected with intention to 
H> minimize the lenghts of the copper line. According to 
Figure 1 one so far has placed the whole VDSL-modem in 
these nodes and made these communicate with local station 
( the exchange ) . 

One problem by arranging the whole VDSL-modem in the 
15 optical node is that one will have problems with the 
synchronization of different VDSL-modems . The 
synchronization between these modems is of greatest 
importance, for instance for the duplex method which is 
utilized in Telia's patent application 9502775-1, which by 
20 this is included by reference. : 

Another problem is that the multiplexor function in 
the opt ..id I node is complicated rind must be rible to handle 
different protocols such as ATM, TP etc.. 

The aim with the present invention consequently is to 
25 solve these problems and reduce the complexity in the 
optical nodes. 

Summary of the invention 

This aim is reached by a VDSL-modem, at which the 
VDSL-modem is divided into on one hand an analog part which 
is located in the optical node, and on the other a digital 
part which is located in the local station (the exchange) . 

Besides this solving above mentioned problem, the 
power consumption in the optical node wi]l be considerably 
lower . 

Further characteristics are given in the subclaims. 



3" 
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Brief description of the drawing 

Figure 1 shows schematically a VDSL-modem according to 
t he: prior art:. . 

5 Embodiment of the invention 

As an element in reducing the complexity in the 
optical nodes is in this invention suggested that the VDSL- 
, modems be divided into analog and digital parts. The analog 
parts : are placed in the optical nodes, whereas the digital : 
in parts are placed in the local station. The communication 
between these parts is made via the optical fibre .in form 
of digitized samples of the analog signal which are 
transmitted on the copper line.. 

The analog part of the VDSL-modem consists of A/D- and 
15 D/A-converter, filter, amplifier,, hybride/balun, adaptive 
noise attenuator, optical interface, and possibly echo 
canceller:. 

The- digital part of the modem consists oL FFT/IFFT- 
processors, synchronizers, equalizers, interleaving^ and 

2o error correction, protocol managers and optical interface. 

, Since all advanced technology such as protocol manager 
etc is in the digital part at the station, the complexity 
is reduced in the optical node. By providing optical fibre 
interfaces is consequently made possible that the analog 

25 and digital parts of a VDSL-modem can be placed in 

different places, for instance in the node and at the 
station.. 

The invention is only restricted by what is indicated 
in the following patent claims. 
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PATENT CLAIMS 

1. VDSL-modem, c h a r a c t o r i. 7. e d in that s.\id 
modem is divided into on one hand analog parts and on the 

5 other digital parts, at which said analog and digital parts 
are separated from each other and placed at different 
places . 

2. VDSL-modem according to patent claim 1, 
characterized in that said analog parts are 

io placed in a node between just any number of subscribers and 
at least one station, and that said digital parts are 
placed in said at least one station. 

3. VDSL-modem according to patent claim 2, 
characterized in that the communication between 

15 said analog parts and said digital parts is made via 
optical fibre. 

4. VDSL-modem according to patent claim 3, 
characterized in that analog signals on copper 
line from just any subscriber are converted to digital 

20 signals by an A/O-converter arranged in said analog parts, 
at which said analog parts in said node transfer said 
digital signals to said digital parts in said station. 

5. VDSL-modem according to any of the previous patent 
claims, characterized in that a protocol 

25 manager is arranged in said digital parts. 

6. VDSL-modem according to any of the previous patent 
claims, characterized in that said analog parts 
of said -modem include A/D-converter, D/A- converter , filter, 
amplifier, hybr id/balun , adaptive noise attenuator, optical 

M\ interface . 

7. VDSL-modem according to patent claim 6, 
characterized in that said analog parts of said 
modem include echo canceller. 

8. VDSL-modem according to any of the previous patent 
35 claims, characterized in that said digital 

parts of the modem include an FFT/ I FFT -processor, 
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synchronizer, equalizer, interleaving device, error 
correction unit, protocol manager and an optical interface, 
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